lecithin/cholesterol/n-decane in the presence of Triton X-100-solubilized fractions of the erythrocyte membrane.
Experimental
Haemoglobin-free 'ghosts' were prepared by a modification of the method of Dodge et al. (1963) and used to obtain a range of membrane fractions. (1) A crude extract containing Bands 3, 4.2 and 6 (according to the notation of Fairbanks et al., 1971) was obtained by suspending the stroma in 8m~-Tris/HC1 buffer, pH8.0, to a protein concentration of 15mg/ml, followed by incubation with a 5-fold volume of 0.5% (w/v) Triton X-100 in the same buffer for 20min at 0°C. This extract was called 'Steck 8T' (Yu et al., 1973) . (2) A spectrin-free Band-6-depleted extract was obtained by successive incubation of the stroma with 0.1 m-EDTA for 30min at 30"C, 0.25m-Tris/HCl buffer, pH 8.0, for 1 hat 0°C and 0.1 M-TrismCl buffer, pH8.0, for 30 min at O"C, followed by incubation with a 5-fold volume of 0.5% (w/v) Triton X-100 in 40m-Tris/HCl buffer, pH8.0, for 20min at 0°C (Yu & Steck, 1975) . This extract was called 'Steck 40T'. ( 3) The Steck 40T extract was further purified by ion-exchange chromatography on a Whatman DEAEellulose DE-52 column (Yu & Steck, 1975) . In all cases an excess of Triton X-100 was removed from the extracts by using a Sephadex G-50 column, and their protein composition was monitored by sodium dodecyl sulphate/polyacrylamide-gel electrophoresis. Spectrin fractions were obtained by concentration of 0.1 mM-EDTA extracts of stroma by using an ultrafiltration cell, and Band-6 polypeptides were obtained by concentration of 0 . 2 5~-and 0.1 M-Tris/HCl washings of stroma, both concentrates were dialysed against 8m~-Tris/HCI buffer, pH8.0, for 24h at 4°C. Lipid extracts from both the Steck 40T extract and stroma were obtained by chloroform/ methanol extraction.
The unidirectional flux of radioactively labelled sugars across the black lipid membranes was measured during equilibrium exchange at sugar concentrations of 30mM in balanced salt solution as previously described (Lidgard & Jones, 1975) . In all cases the extracts were added to one side of the black lipid membrane and, except for phloretin, inhibitors were added to both sides. (Stein, 1967) ; the K,,, for D-glucose transport is 3-5 mM, whereas that for L-glucose is higher than 3 M. Table 1 contains a selection of the permeability results obtained. The final column records the ratio of the permeabilities of the sugars to the passive permeabilities in the absence of membrane extracts. In the absence of sugar-transport inhibitors all the extracts containing Bands 3 and 4.2 enhanced the permeability of black lipid membranes to D-glucose. We could not establish a clear relationship between the extent of enhancement and the protein concentration in the solution bathing the membrane. The results varied depending on the extract and membrane, but enhancement occurred in over 20 different experiments. Addition of both irreversible (p-chloromercuribenzenesulphonate, pchloromercuribenzoate and HgCI,) and competitive (phloretin and 2-deoxy-~-glucose) inhibitors lowered the membrane permeabilities to values corresponding to passive diffusion, although the result for 2-deoxy-~-g~ucose is slightly higher than expected. Spectrin, Band-6 polypeptides and membrane lipids that co-purify with Band 3 have no effect on the permeability, and at a concentration comparable with that in the extracts Triton X-100 only marginally enhances the permeability.
Results and discussion
These results strongly suggest that a system having the characteristics of the monosaccharide-transport system of the human erythrocyte has been reconstituted. Since Band 4.2 is known to consist of polypeptides of cytoplasmic origin (Steck, 1974) and to increase with cell age (Kadlubowski & Harris, 1974) , it is reasonable to attribute monosaccharide-transport function to the transmembrane polypeptides in Band 3. Recent experiments have demonstrated the existence of a layer of H+ at the surface of rat and human proximal jejunum whose pH is more than 1 unit lower than and not in equilibrium with the pH of incubation buffers (Lucas et at., 1975) . The present experiments deaf with the reIationship between the surface and bulk pH over a wide range of bulk pH, i.e. the ability of the gut to maintain the luminal surface at a constant pH despite pH fluctuations in the immediate lurninal environment. The methods have been reported in detail elsewhere (Lucas et ul.) and consist of pH investigations in uitro on flat squares of rat proximal jejunum with pH electrodes having convex surface capable of measuring a depth of 30,um.
The
Incubation of samples at 37°C in Krebs/phosphate buffer (under 100% 0,) containing 10mM-glucose and adjusted to various pH values with 1 M-HCI or 1 M-NaOH gave the results shown in Fig. 1 . At physiological pH, 7.08+0.04, the surface pH is maintained at significantly (PcO.001) more acid values around 5.750.07 (6) (mean VOl. 5
